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[Atlas of chassis designs for the GAZ-51A, GAZ-63, GAZ-63A 
motortrucks and GAZ-51P, GAZ-63P, GAZ-63D saddle tractors ] 
Atlas konstruktsii shassi avtomobilei GAZ-51A, GAZ-63, 
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AUTHOR: Irkhin, Yu. P. and furov, We. Ae 101 

RITLE: On the miti-electron theory of semi-conductors. Part Lt, 
Ferro-magnetic semi-conductors. (K mnogoe lekt ronno seorii 
poluprovodnikov. Tl. Ferromagnitnye poluprovodniki ° 


- PERIODICAL: "Fizika Metallov_i Metallovedenies (Physics of Metals. and 
Jjeta lurgy )>» > Vol. IV, Noele (10 , pp.9 = 13 (U'S.5-Re) 


" ABSIRACT: The multi-electron model of @ semi-conductor proposed in 

an earlier paper (1) is generalised for the case of ferro- 
magnetic crystals. In accordance with this model spin excit— 
ations (ferro-magnons ) are successively separated an addition 
to charging excitations (Fermi and Bose excitons). On approach-' 
ing the energy centre of gravity the activation energy for i 


curve ng (1/5) at the Curie point for some ferrites. 
simplifie electron structure of a ferro-magnetic semi- 


conductor LS considered, ‘corresponding to an idealized multi- 
elecsron model in which the magnetic and the electric prop~ 
ersies of the crystal can be described as peing inter-related 
properties of a single system of 2 number of interacting elec- 
tons. it is assumed that in the basic stete of the crystal | 
each node will have in addition to two "external" valency 


electrons, which form 4 closed spin shell (g-shell), one 
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On the multi-electron theory of semi-conductors. Part II. 
Terro-magnetic semi-conductors. (Cont.) 101 


"intemal" electron with a non-compensated spin corresponding 
to the vacant d-shell of the isolated atom. In the lovest 
energy state the spins of all the "internal" electrons of the 
crystal will be mutually parallel. Transition of the s-elec- 
tron into the excited state, the p-state, of the given or of 
another node, and also the transformation of the spin d-elec- 
tron will be the elementary excitations of the system (excitons 
and ferro-magnons). Sub-dividing the electron system into an 
intemal and extemal one it is assumed that the first one 
determines fundamentally the magnetic properties and the second 
one the electric properties of the crystal; interaction 
between the two determines the relation between these proper- 
ties (2). The authors investigated the energy spectrum for 
the two limiting cesses, namely,for the low temperature range, 
applying the method of quasi-particles and, for the temperature 
range approaching the Curie point, where it is possible to. 
limit the work of determining the mean energy relative to the 
states of the d-zlectrons with given values of spontaneous 
magnetisation. ‘There are six references, five of whi.i# are 
Russian. 


Metal Physics Institute, Ural Branch, Ac.Sc. Recd.October 2, 
1956. 
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AUTHOR: Trkhin, Yu. Pee go0v/126-6-2-3/ 34 
PITLE: A the Biectrical Conductivity of Antiferromagnetic Metals 
(Ob elektroprovodnosti CoAT eeromagnitaykh metal lov) 
1958, Vol 6, Nr 25 


PERTODICAL: Fizika Metallov + Metallovedentye, 
pp 214-221 (USSR) . 
rdering: on the electrical 
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where is a constant which depends on the choice of 
the zero of energy, & jg an integral of transfer of an 
electron between neighbouring nodes of aifferent Rak 
lue of the potential energy of 
the lattice constant, 
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. SOV/126-6-2-3/34 
“On the Electrical Conductivity of Antiferromagnetic Metals 


in the electrical conductivity cf antiferromagnetic 
conductors. The results obtained are a consequence of 
the assumption that electrons are strongly coupled and 
only near neighbours need be taken into account, The 
problem will be considered from the point of view of the 
s-d exchange model in a forthcoming paper. 

S. V. Vonsovskiy, Ye, A. Turov, K. B. Vlasov and 

V. L. Bonch-Bruyevich are thanked for their advice... 
There are 2 figures and 22 references, 5 of which are 
Soviet, 1 French, 1 German and 15 English, 


ASSOCIATION: Institut fiziki metallov Ural'skogo: filiala AN SSSR 
(Institute of Metal Physics, Ural Branch, Ac.8Sc. USSR) 


SUBMITTED: December 26, 1956 


Card 4/3 1. Metals--Electrical properties. 2. Antiferromagnetism-- 
Theory 
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SOV/126-6-h-2/3h 
AUTHOR:  _Irkhin, Yu.P. 


PITIE: Qn the: Theory of Electrical Conductivity of 
antiferromagnetic Metals (K teorii elektroprovodnosti 
antiferromagnitnykh metallov) 


PERIODICAL: Fizika metallov i metalloyedeniye, 1958, Vol 6, Nr 4, 
pp 586-589 (USSR). : 


ABSTRACT: The energy spectrum of conductivity electrons in an 
antiferromagnetic met which was used in Ref.1 to- 
obtain the temperature endence of electrical 
conductivity, is calculatad on the s-d exchange model. 
A discussion of the electrical conductivity of 
antiferromagnetic metals.on the basis of the latter 
model has already been “carried out by Vonsovskiy et.al. 
in Ref.2. However, in the latter paper only the low 
temperature case was considered for which additional 
terms for the electrical resistance were obtained by 
taking into account the scattering of electrons on 
antiferromagnons. In a previous paper by the present 
author (Ref.1) it was shown on the basis of tha usual 

Card 1/5 zone theory that, in antiferrom’metic crystals there 
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3 | SOV/126-6-h-2/34 
Qn the Theory of Electrical Conductivity of Antiferrom@nuetic 
Metals 


is a possibility of the splitting of the conduction 
bend, which leads to anomalies in the electrical 
resistance near the Neel temperature. It is shown in. 
the sent paper that the same effect is obtained also 
jn the solution of the problem on the basis of the a-d 
model of antiferromagnetics. Furthermore, the s-d nodel 

ves an explanation of the coefficients which snter 

to the energy spectrum given in Ref.1. It also makes 
it possible to derixs tions under which the effect 
will appear. ‘The «-d model formlisn (Ref.3) is 
applied to an antiferromagnetic metal (Ref.2) and a 
Hamiltonian for a systen of s-electrons interacting. 
with electrons of inner d-shells is taken in the fors: 


. He H® + He ” qe (1) 
where #° corresponis to conduct x47 electrons, E* 


corresponda to d-electrons and akes into account 
the interaction between the two ptr of electrons. 
It is assumed that there is one d-electron at each node 
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Qn the Theory of Electrical Conductivity of Antiferromagnetic 
Metals | 


des and at # = 0 all the d-electron spins 
oe ak itaeecne tically. ordered so that the wiole - 
crystal splits into two sub-lattices, in each of whi 
d-electrons have the same spin orientations. It is 
further assumed that there is a constant number of 
, conductivity electrons whose interaction with each other 
can, as usual, be neglected. The H® part of the 
Hamtltonian is written in the form: 


ne = es * L (n, a") he (2) 


where 
La, at) = (o, (rer) oe, (eae) 


sor 
is the matrix element of the electron energy opere 
Cami 3/5 in a periodic field and #,(5) 4s the electron wave 
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_' Qo the Theory of Electrical Conductivity of aAntiferroma gnetic 
Metals : 


unction at the nth node. ‘The H and q®o are 

analogous to those given in the starting equations 
in Ref.3. The procedure consists in expanding the 
total Hamiltonian (1) for 2 sub-lnttices which are 

. denoted by indices f (positive spin orientation) ‘and 
g (negative spin orientation). Te. general expression 

or this is quite complicated. However, in the present 

paper only temperatures near to the Neel poins are 
considered. It is well known that in this temperature 
region good results are obtained by the "energy cer.tre 
of gravity” method for the system of d-electrons (Ref o4+) 
The final expression for the Hamiltonian is given by 
Bas. (10-12) which are completely analogous to she 
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’” On the Theory of Electrical Conductivity of Antiferromagnetic 
Metals | ; 
ding formulae given in Ref,1. wn 
3 ¥ Voneowskty and Ye.A.Turov are thanked for advice. 
There are 4 Soviet references. me 
i AN 5 
‘ 3 ut Fiziki Metallov Urel'skogo Filiala 
Serr iaeeicate of Physics of Metals, Urals Branch of the 
Academy of Sciences; USSR) 
SUBMITTED: 20th January 1957. 


Card 5/5 


od, . 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618810001-6" 


_PRPROVED FOR RELEASE: 04/0 


eae Re eer eee . 


86-00513R000618810001-6 


Ce Eee eevee ee 


3/2001  CIA-RDP 


69709 
JO I00 gov/81~-59-9-30346 


Translation from: Referativnyy ghurnal. Khimiya, 1959, Nr 9, P42 (USSR) 
/ AUTHOR: “Trknin, Yu.P. ee >, . ‘ 
TITLE: | On the Anomalies of Electric Conductivity in. Antiferromagn etics Near. = 


‘NBel Point — 
| PERIODICAL: ‘tr, In-ta fiz. metallov. Ural'skiy fil. AS USSR, 1958, Nr 20, PP 95-99: 


: “ABSTRACT: _. Based on the use. of the:’-d-exchange model the problem of the anomalies . 
ee ‘of electric conductivity of. antiferromagnetic metals ané:semiconductors ° 


near NBel point (Ty) has been. investigated theoretically. -It-has been. 
shown that the energy spectrum of the conductivity electrons of the «= 
metal is near Ty, but at T<Ty 4t. splits into 2 subbands. If Fermi's 
‘poundary at T Ty were ‘in the center of the conductivity band, then at 
the transition of the metal into antiferromagnetia state the lower sub- 
pand is completely filled with electrons and the upper is empty, and the 
metal character of the electric conductivity may: change 4nto-the: semi- 
conductor one. If Fermi's boundary, however, is near the bottom of the 
conductivity zone, then the following formulae -are obtained for the 


electric resistance: : P= Oo + att 6 (1-1/T))T, Ty 7 Gib; 


ao: 3 7 : : 2 
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Turov, Ye. A. » Trkhin, Yu. Pe. gov /48-22-10-2/23 


Phenomenological. Theory of Ferromagnetisa and. Anti- 
ferromagnetisn.in the Range. of Low Tenperatures (Uniaxial. 
Case). (Fenomenologicheskaya teoriya ferromagnetiazma i 
antiferromagnetiema v oblasti nizkikh temperatur (Odnoosnyy 
aluchay)). 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Vol 22, Hr 10, pp 1168 - 1176 


A magnet which from the macroscopical. point of view.exhibits .. 


an ordered. magnetic structure may be regarded as.a. continuous 
body.. showing the. symmetry of ~. certain class of. magnetic ; 
crystals (Ref 1), wile every point. is. character- 
ized. by one,, two, or several aensities. of. the. magnstic... 
moment i (xr) . In the present paper the. a thers investigated . 


the spectrum of the eigen oscillations of M,(r) of a magnetic 
medium which is placed into r constant external magnetic 
field #. In correspondence with the paper mentioned. in 
reference. 2 they sta.ted from the phenomenological. 
Hamiltonian for the case of crystals exhibiting uniaxial. 
symmetry. The energy spectrum can be computed in two ways: 
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‘Phenomenological Theory of Ferromagnetism and SOV /48-22~10-2/23 
_Antiferromagnetien.in the Range of ‘ow Temperatures 
(Uniaxial Case) 


In the classic way (Ref 3) or according to the method of 
secondary quantisation (Ref 2). In the present paper. the 
latter one was applied. The application of this method is 
illustrated in two sample problems. There are 10 references, 
5 of which are Soviet. 


ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of 
Metal Physics,aS USSR). 
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ad SOV/126 -'7-1-1/28 
AUTHOR ¢ Irkkin, Yu. P. 


sci Gd electron Phopey of Semiconductors. III. Anti- . 
Ferrcmagnetic Semicsnauctors (K mnogoelektronnoy teorli 
poluprevodnikov. ill. Antiferromagnitnyye poluprovodniki) 


PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1959, Vol 7, Nr i; 
pp 3-20 (USSR) 


ABSTRACT: The effect of antiferromagnetic ordering on electrical’ 
conductivity of metals was discussed by the author in his- 
earlier work (Refs. 3,4). The present paper discusses 
antiferromagnetic ordering in atomic semiconductors with | 
intrinsic conduction in terms of the s-d exchange model. 
The treatment is similar to that of ferromagnetic semi- 
eonductors reported by Irkhin and Turov (Kef.2). A simple 
model was employed which made it possible to represent _ 
qualitatizely the connection between electric and magnetic 
properties in antiferromagnetic semiconductors. The 
author assumes that, in the non-excited state, there area two 
exterrai s-electrons (which form a closed shell) and one 

Gard 1/3 d-~electrcr at each crystal lattice site. The spins of the 
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S0V/126~7-1-1/28 
Muiti-Blectron Theory of Semiconductors. LIL 


d-alectrons are ordered antiferromagnetically, so that the 
whole crystal may be divided into two magnetic sublattices 
denoted by ff and g.- The energy spectrum of the funda- 
mental excitations responsible for electrical properties was 
ealoulated. The electrical properties were found to depend 
on the states cf magnetic sublattices f and g- This means 
that elestrical resistance anomalies may occur near the Néel 
temperature, for example a transition to a degenerate (metallic 
sonduction) state on lowering of Semperature below the Néel 
point, or a discontinuity in the vesistance-temperature curves 
Antiferromagnetic impurity semiconductors were also considered. 
The author found that the paramagnetic-antiferromagnetic 
transition for intrinsic semiconductors wes always accompanied 
ty a decrease of the activation energy, while in impurity 
semicondustors this transition may either increase or decrease 
the activation energy. In the case of impurity semi- 
eenductors the magnitude and sign of the activation energy 
change may depend on the previous heat treatment of the 
semiconcuctor. The existing experimental data (Refs.7-20) 
Gard 2/3 are in qualitative agreement with the author's theory. The 
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Vsesoyuznoye soveshchaniye po fizike, fiziko-khimicheskim svoystvam 
* ferritov i fizicheskim osnovam ikh primenentya. 3a, Minsk, 1959. 


Perrity; fizicheskiye 1 fiziko-khimicheskiye svoystva. -Doklady 

(Ferrites; Physical and Physicochemical Properties. Reports ) 

Minsk, Izd-vo AN BSSR, 1960. 655 P. Errata slip inserted. 
4,000 copies printed. 
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TITLE: ‘Theory of Blectrisal. Conductivity of Antiferromagnetic Z 
Polar Crystals 2) ‘ : 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Nc. 1, pp. 144-152... 
TEXT: The authors calculated the energy spectrum of the carriers of 
antiferromagnetic polar crystals with intrinsic and éxtrinsic: conducti- 
vity, taking account of the electron - background interaction and the 
effect. of the magnetic order. The latter determines the change in 
activation energy and- effective mass near the Néel temperature. The — 
results obtained were compared with experimental data. The theoretical 
results contain the quantity of the s-d exchange interaction I and the 


quantity le'(a)l as parameters. The latter is proportional to the width - 
cf the conduction band. As usual, these quantities are parameters of the 
theary and are determined from a comparison with the experiment. They 
are related to the experimental quantities AE and Alns by equations 
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and the exchange and spin. orbital interaction, respectively, on.) 
the representation (= n,k on which the operator: H" is: diagonal. 
The density matrix method is then used to derive the ‘Kinetic :. Ak 
equation for the scattering of electrons on the: spin. irregularities. 
However, it is found that, as in the case of scattering on phonons 
(Yu.P. Irkhin, Vv. G. Shavrov. ZhHETF, 1962, 42, No. 5), the. 
scattering terms do not contribute to the Seoutundous Hall effect. 
As before, the anomalous Hall coefficient R, is proportional to 
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SOV/137-57- 1-968 
Translation from: Referativnyy zhurnal. Metallurgiya, 1957, Nr 1, p 125 (USSR) 


-AUTHORS: Irlin, P.I., Edel'son, A. M. 
' rere 


TITLE: Metallization in the Maintenance and Repair of Parts (Metallizatsiya 
pri remonte i vosstanovlenii detaley) 


PERIODICAL: Inform-tekhn. sb. M-vo elektrotekhn. promi: sti SSSR, 1955, Nr 
76, pp 34-37 


ABSTRACT: The''Maskabel'" plant has introduced a novel method for the repair 
: of wheel running surfaces, rollers, shafts, and other parts by means 
of spray metallization; application of this method has almost en- 
tirely obviated any need for replacing worn parts with new ones. An 
electrometallizing equipment and the process procedure for metalli- 
zation are described. 
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